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DEMO-02 Enhancing Restoration Transplant Survival via Stress Acclimation  

DEMO-03 Sediment Accretion and Marsh Restoration Using Modified ReefBlk 
Design  

DEMO-04 Ecobale Containment Barrier for Shoreline Protection and Marsh Creation 

DEMO-05 Novel Techniques for the Efficient Use of Spoil Material in the 
Backfilling of Canals 

DEMO-06 Explosive Ditching 

 (Does not meet CWPPRA demo qualifications) 

DEMO-07 Marine Gardens LLC Geopolymer Composites 
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Shore-links   
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What is the SHORE|LINKS® System?

What is the SHORE|LINKS® System composed of?

L I G H T W E I G H T   A G G R E G A T E
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Configurations Articulating Revetment Mats

Configurations Submersible Breakwater Logs
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Ideal Applications

Advantages / Strengths
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Proposed CWPPRA Demo
Concept 1: Stabilize Eroding Project Features

Construction Template

Existing bottom

Lay SHORE|LINKS ® along
exposed dike, pin and plant with
appropriate species

Proposed CWPPRA Demo 
Concept 2: Stabilize Scour Behind Sinking Rock Features
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Proposed CWPPRA Demo 
Concept 2: Stabilize Scour Behind Sinking Rock Features

Proposed CWPPRA Demo 
Concept 3: Create Armored Earthen Berms or Terraces
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Proposed CWPPRA Demo 
Concept 4: Stabilize Cut Banks

www.shore-links.com



2/3/2016

8

Additional information

What is the SHORE|LINKS® System?

SHORE|LINKS® is an 
erosion control modular 
system based on an 
articulating unit filled with 
lightweight manufactured 
aggregate.  

Comprised of (2) components; 
lightweight aggregate or 
expanded clay & and UV 
rated mesh material.

Designed with (4) lobes for 
maximum height and 
minimum weight that easily 
forms to  irregular surfaces.  
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What is the SHORE|LINKS® System composed of?

This stable ceramic is 
ideal for construction of 
erosion control 
structures in the coastal 
marsh because:  

• Low density prevents 
or greatly retards 
structure subsidence 

• Porosity entraps 
sediment and 
supports aquatic 
vegetation

Drawings / Specs Individual SHORE|LINKS®
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Drawings / Specs Articulating Revetment Mats

Drawings / Specs Submersible Breakwater Logs
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Configurations
Articulating Revetment Mats

Where waves  or 
currents are more 
severe, 
SHORE|LINKS® 
articulating revetment 
mats can be anchored 
in position to stabilize 
the shoreline and allow 
vegetation to become 
established. 

Configurations
Submersible Breakwater Logs

SHORE|LINKS® 
submersible 
breakwater logs can be 
deployed near 
shorelines to reduce 
the effects of currents 
and waves or to 
increase elevation.
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Ideal Applications:

Armoring newly constructed shorelines such 
as levees, terraces, plugs to facilitate vegetative 
stabilization.

Protecting endangered shorelines by providing 
a stable base for restoring shoreline vegetation. 

Creating marsh on mud flats that lack the 
elevation or sediment stability to allow 
successful planting

Repairing marsh buggy ruts and other 
damage from machinery in wetlands

Establishing vegetation on sloped surfaces 
where seeding is difficult to establish. 

Controlling sediment loss on new 
construction such as pipeline, stream 
crossing and ponds.

Advantages / Strengths:

Creates a productive, living shoreline by 
offering a stable rooting medium for 
shoreline vegetation while protecting 
sediment from erosion. 

Remain firmly anchored in place by 
entrapping sediment and by roots and 
stems growing from top-down & bottom–
up.

Vegetation is readily established by seeding, 
planting or volunteer regeneration.  

Over time, SHORE|LINKS® accumulate 
sediments and vegetation to form an 
erosion-resistant surface that appears 
natural.

It’s low density prevents structure 
subsidence.
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Coastal Applications:

Small Levee armored with SHORE|LINKS®  
and smooth cord grass planted between each 
unit.

After three months,  shoreline vegetation has 
anchored SHORE|LINKS®  to the sediment, 
protecting against erosion.

Coastal Applications:

Marsh buggies used during pipeline ROW 
maintenance activity create ruts and damage to the 
marsh. These ruts cause a loss of elevation and 
vegetated cover in various areas of the ROW.

SHORE|LINKS® are an ideal device for 
healing and repairing the damaged ROW. The 
mats are used to fill the ruts along with 
planting to bring the area back to its previous 
condition.
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Upland Applications:
…continued

During

AfterBefore

Culvert repair completed in 1 
hour by two installers.

Buras Boat Harbor Shoreline Protection Project

Before

During

Armoring newly construction berm with SHORE|LINKS® 
large and small units.
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Buras Project:
…continued

After Install

After Planting

Laying out SHORE|LINKS® on newly constructed berm
and planting smooth cord-grass and seashore paspalum

Buras Project:
…continued

After 1 year

After 1 year

Laying out SHORE|LINKS® on newly constructed berm
and planting smooth cord-grass and seashore paspalum
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Logistics

SHORE|LINKS® weigh 
about 25 lbs. each and 
are easy to handle and 
transport to remote sites. 

Individual units are 
available in pallets of 50 
readily transferred to an 
appropriate vehicle or 
boat for delivery to the 
site. 
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Enhancing Restoration Transplant Survival via Stress 
Acclimation  
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ENHANCING RESTORATION TRANSPLANT 
SURVIVAL VIA STRESS ACCLIMATION

Dr. Taylor Sloey
Coastal Environments, Inc.

Barrier Island / 
Headland Restoration

14 projects 
completed/ construction/ engineering & design

$926,900,000 

Source: CPRA

Photo: lpb.org

Dune Grasses
Bitter Panicum (Panicum amarum)

Sea Oats (Uniola paniculata)
Seashore Paspalum (Paspalum vaginatum)

Marsh Plants
Black Mangrove (Avicennia germinans)

Smooth Cordgrass (Spartina alterniflora)
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Trinity / New Cut Barrier Island

• Minimal precipitation (<5mm) following New 
Cut planting effort (Hester et al. 2012)

• Precipitation did not occur for at least four weeks following monitoring 
(Hester et al. 2012)

• Vegetative plantings had low 
transplant success due to drought (Khalil and 

Lee 2006)

• Restoration efforts should be planned for dates 
when local forecast calls for rain events (Hester et al. 
2012)

The Proposed 
Demonstration Project

5 species

3 salt conditioning treatments
• Freshwater 36 weeks

• Freshwater 32 weeks, salt 4 weeks
• Freshwater 24 weeks, salt 12 weeks

10 replicates

3 hydrologic regimes
Marsh

Water above soil 10cm
Water at soil level

Water under soil 10cm

Dune
2x Average rain

Average rain
½ Average rain

4 transplant scenarios
• Controlled ambient
• Controlled stressful

• Barrier Island A
• Barrier Island B

Marsh Dune
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BENEFITS FROM DEMO PROJECT
1. Improve knowledge of stress physiology of four common restoration plant species

2. Develop new practices for plant nurseries

3. Establish vegetation on barrier island restoration site

4.  Stabilize sediments at transplant location

5.  Reduce mortality of future restoration transplants

6. Improve future success of restoration plantings

7. Provide three years of restoration plant analysis 

8. Communication of findings

COST
Materials, greenhouse, transportation, travel, salary, monitoring, analysis and reports:

$1,250,000
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Sediment Accretion and Marsh Restoration Using Modified 
ReefBlk Design  
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Dr. Taylor Sloey

Coastal

Environments 

Inc.

SEDIMENT ACCRETION
& MARSH RESTORATION 

USING MODIFIED 
REEFBLK DESIGN

S. californicus

LIVING SHORELINES
ReefBlkS M

Mad Island 
Preserve, TX Rio Vista, CA
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1.

2.

3.

Region III

 3 shoreline types
 Placed 30’ from existing 

shoreline
 20’ spacing between blocks
 Randomized placement order

 8 replicates

 Scientific component
 Monitor 6 mo., 1 yr, 2 yr, 3 yr, 4yr
 Plant survival and growth
 Elevation (transect)
 Sediment accretion
 Shoreline progradation/retreat

DESIGN

30’
100’

20’

Egress/
Ingress

Existing 
Marsh
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 Project Benefits: 

1 . Promote sediment accretion and land building

2. Promote shoreline progradation and rapid marsh creation

3. Provide shoreline protection for 2,880 ft of existing marsh

4. Directly create 8,000 ft2 S. californicus marsh

5. Allow ingress and egress of aquatic species

6. Enhance restoration science and methodology

7. Communication of findings

8. Promote creation of 86,400 ft2 of marsh

Project Costs:

 Est. cost of construction, installation, and monitoring- $1.5 M.

BENEFITS
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Ecobale Containment Barrier for Shoreline Protection and 
Marsh Creation  
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EcoBale

Containment Barrier 
for Shoreline 

Protection & Marsh 
Creation 

Ted Martin

Matrix Advantage
Polyester fibers from recycled PET

Recycled PET Plastic Bottles

High Melting Point 260

Insulation Properties for Cold

High Tensile & Tear Strength

Thermal Bonded with Cross Linking Polymers

Non‐toxic to Fish

Water permeable, Root Friendly & Ideal Environment for Vegetation
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EcoBale‐How does it work?

 EcoBale is a cylindrical shaped 
product made from recycled PET 
plastic matrix material.

 It provides shoreline protection and 
containment of floatant marsh 
and/or dredge material in order to 
reestablish the growth of existing 
marsh or assist in the creation of new 
marsh, especially where rip‐rap and 
rock would sink.

 EcoBale also reduces fetch and wave 
energies which allow for floatant
marsh to grow and spread while 
improving conditions for the growth 
of submerged aquatic vegetation. 

1 EcoBale

MEAN WATER
LEVEL

4

5

WATER BOTTOM

20’

ITEM               DESCRIPTION                                                                    
1.     7.5’ MATRIX ROLL WITH 54” DIAMETER
2.     5’ MATRIX ROLL WITH 54” DIAMETER
3.     4” DIA  SCH 40 PIPE WITH CAP ON ENDS PASSING THROUGH
        THE MATRIX ROLLS 
4.     WELDED 3/4 THICK 4”x8” PLATE WELDED TO CAP ON ENDS. 
5.     ONE 7’ HELICAL ANCHOR WITH 8”x 10” x 12” FLIGHT, THREE TO FOUR  5’ 
        EXTENSIONS, ONE 16” GUY EXTENSION, CHAIN, TWO ANCHOR SHACKLES, 
        AND ANODE.  23’ to 27’ ANCHOR DEPTH.  

SPECIFICATIONS
S.1    SEAMS ON ROLLS ON LEEWARD SIDE 1’ OFF WATER BOTTOM

NOTES:
SUBMERGED AQUATIC VEGETATION WILL BE USED IN FRESH WATER ENVIRONMENTS

1

3

1’

4.5’

21

 Baton Rouge, Louisiana
(225) 292-6750

PROJECT

DRAWING TITLE

CLIENT

DATE

PROJECT No. FIGURE No. REVISION

DATE

DRAWN BY

CHECKED BY

Proprietary and Confidential
Copyright 2015 Martin Ecosystems LLC

April 2015

April 2015

MEM

TAM
EcoBale 20’ Cross Section

(Typical Configuration)

EcoBale Product Spec
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2 Vegetated EcoBale

ANCHORING SYSTEM

20’  ECOBALE

1’

4’

MEAN WATER
LEVEL

WATER BOTTOM

1’

4.5’

SCH 40 PIPE WITH
WELDED PLATE

20’  ECOBALE

 Baton Rouge, Louisiana
(225) 292-6750

PROJECT

DRAWING TITLE

CLIENT

DATE

PROJECT No. FIGURE No. REVISION

DATE

DRAWN BY

CHECKED BY

Proprietary and Confidential
Copyright 2015 Martin Ecosystems LLC

April 2015

April 2015

MEM

TAM

EcoBale 40’ Cross Section
(Typical Configuration)

EcoBale Product Spec

ECOBALE
Potential Site Examples

NAVIGATION CHANNELS

Gulf Intracoastal Waterway‐Gibson, Louisiana

• Plug up holes along the channels

• Protect and contain vulnerable marsh

INLAND LAKES, BAYS & MARSHES                                                                                                 
East Bayou Lafourche‐Leeville, Louisiana

• Create a barrier for dredge material containment

• Enhance & protect marsh creation projects

FAILING BERMS AND LEVEES   

Raccoon Point‐Terrebonne Parish, Louisiana

• Plug up berm breaks to prevent further erosion
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GIWW Pre‐rock

GIWW Post CIAP Rock Installation
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GIWW Post CIAP Rock Subsidence

GIWW
Marsh containment; shoreline protection 
Gibson, Louisiana

Intracoastal Waterway

(GIWW)

EcoBale

Google Earth Imagery Date:  01/25/2015
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East Bayou Lafourche Marsh Creation
Dredge containment; marsh creation barrier

Leeville, Louisiana

EcoBale

Google Earth Imagery Date:  01/25/2015

Raccoon Point
Break protection; Plug
Terrebonne Parish, Louisiana

Google Earth Imagery Date:  01/24/2015

EcoBale



2/3/2016

7

Raccoon Point Breaks Close Up

Google Earth Imagery Date:  01/24/2015

EcoBale

Terrebonne Parish, Louisiana

Raccoon Point Break
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Raccoon Point Break Close Up

6265 Benefit Drive
Baton Rouge, LA  70809

(225) 292‐6750
(225) 292‐6751 fax

www.martinecosystems.com

2014 & 2015 Endorsed by The Water Institute of the Gulf‐Shoreline Protection & Bank Stabilization
2013 & 2015 Louisiana DEQ Environmental Leadership Recipient and 2013 EPA/Gulf Guardian Award Recipient



 

 

DEMO-05 

Novel Techniques for the Efficient Use of Spoil Material in 
the Backfilling of Canals  



Novel Techniques for the Efficient Use of Spoil Material in the Backfilling of Canals 
Demonstration Project 

 January 27, 2016 
 
Project Location: 
Region 2, brackish marsh areas; Region 3, brackish marsh areas 
 
Problem: 
Many areas of brackish marsh in Louisiana contain extensive lengths of abandoned access canals 
with intact spoil banks.  The canals themselves are too deep for the establishment of either marsh 
or submersed aquatic vegetation (SAV) habitat; and the spoil banks of these canals limit 
hydrologic exchange between adjacent marshes and open water bodies, thereby reducing the 
health and vigor of adjacent marsh vegetation.  Although the return of spoil material to canals 
(backfilling) has been previously investigated as a restoration technique, the resultant elevation 
of the backfilled canal is typically too low (too flooded) across much of the area to allow for the 
healthy establishment of emergent marsh vegetation in more than 25% -50% of the backfilled 
area.  Therefore, there is a need to develop techniques to optimize utilization of existing 
sediment to reconfigure existing canals in a targeted manner that results in optimal elevations in 
the backfilled canal for the creation of both specific areas of high-quality emergent marsh and 
SAV habitat, as well as enhance health of bordering marsh. 
 
Goals: 

 Optimally reconfigure local sediments to create specific areas of high quality emergent 
marsh and SAV habitat (rather than attempt to create emergent marsh throughout site). 

 Substantially improve the health of existing emergent marsh adjacent to the project area. 
 Develop a suite of techniques as a flexible “tool kit” including, 

o informed sculpting of spoil banks into new emergent marsh and SAV habitat 
o innovative planting and seeding techniques 
o shoreline stabilization 

 
Proposed Solution: 

 Reallocation of current spoil bank sediments in a guided fashion, maximizing creation of 
o emergent marsh habitat 
o shallow SAV habitat 
o nekton habitat (marsh creek channels) 

 Restore hydrologic connectivity of existing marshes  
 Targeted hand planting of optimal  emergent species to stabilize shorelines and 

mechanized dispersal of SAV propagules or plant fragments 
 
Project Benefit: 
Implementation of this project will enable the most effective use of existing sediments in a local 
area containing abandoned marsh canals with intact spoil banks to create high quality emergent 
marsh and SAV habitat, and channels enhancing nekton habitat.  This project specifically entails 



a suite of techniques that can be optimized in a site-specific manner to ensure the creation of the 
maximum area of desired habitats possible with available sediments.  This project differs from 
existing backfilled canal strategies as it incorporates a high element of design to ensure that a 
number of different habitats (emergent marsh, SAV, marsh channels) are created in the ratio that 
maximizes benefit.  Further, this project employs a number of innovative planting and seeding 
techniques to quickly establish vegetation and stabilize sediments. 
 
Project Costs: 
The preliminary cost of construction + 25% contingency and monitoring* is $2.3 million 
 
Preparers of Fact sheet: 
Adrian Chavarria, Environmental Protection Agency, Region 6 (6WQ-EC) 
1445 Ross Ave. Dallas, TX 75052; (214) 665-3103; chavarria.adrian@epa.gov 
Scientific guidance: Mark W. Hester (mhester@louisiana.edu) and J. M. Willis 
(jwillis@louisiana.edu) University of Louisiana at Lafayette; Charles Sasser, Louisiana State 
University (csasser@lsu.edu)  
 
*Monitoring: 

 Will utilize replicated experimental design suitable for statistical analysis 
 Will include pre-construction and post-construction data collection/monitoring 

o Habitat elevations and hydrologic regime 
o Vegetation establishment success and plant community development 

 Emergent marsh 
 SAV 

o Faunal/nekton utilization 
 
 

  



 
 
 

 
 
 
 
Fig. 1.  Timeline for idealized project implementation showing (A) hypothetical project area with 
intact spoil banks prior to implementation, (B) sculpting of optimal emergent marsh area by 
targeted transfer of spoil bank sediments and enhanced nekton habitat through tidal creek 
construction, (C) creation of SAV habitat through plantings and stabilization of newly created 
emergent marsh shorelines with vegetation , and (D) final project area with newly created 
emergent marsh and SAV habitat, enhanced adjacent marsh, and tidal creeks for improved 
nekton support. 
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Novel Techniques for the 
Efficient Use of Spoil Material in 

the Backfilling of Canals
Adrian Chavarria, Environmental Protection Agency 

Mark Hester & Jonathan Willis, University of Louisiana at Lafayette, 

Charles Sasser, Louisiana State University

Region 3 Planning Meeting

January 27, 2016

Problem
• Canals and associated spoil banks account for 22% of the direct loss of 
wetlands in Louisiana (ca. 100,905 ha; Turner 1987)

• Canals too deep for emergent marsh and SAV

• Spoil banks hinder hydrologic exchange with adjacent marshes

• Numerous canals suitable for backfilling (10,775 ha; Pate 2014)

• Backfilling typically involves dragging or pushing spoil bank into canal
• Spoil bank foot print graded to marsh level (5% to 95% conversion to marsh)

• Not sufficient spoil to completely fill canal for emergent marsh (0% to 25%)

• Shallow open water habitat most commonly results

• There is a need to develop techniques to more efficiently and 
effectively utilize spoil material to maximize the creation of quality 
emergent marsh and SAV habitat in backfilled canals



2/4/2016

2

Goals

• Optimally reconfigure local sediments to create new areas of 
high quality emergent marsh and SAV habitat 

• Substantially improve the health of existing emergent marsh 
adjacent to the project area.

• Develop a suite of techniques as a flexible “toolkit” 
including,

• informed sculpting of spoil banks into new emergent marsh and 
SAV habitat

• innovative planting and seeding techniques
• shoreline stabilization

Proposed Solution:

• Reallocation of current spoil bank sediments in a guided 
fashion, maximizing

• emergent marsh habitat

• shallow SAV habitat
• nekton habitat (marsh creek channels)

• Restore hydrologic connectivity of existing marshes 

• Targeted hand planting of optimal species to stabilize 
shorelines and mechanized dispersal of SAV propagules
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Example Canal Prior to Project

Initial Sculpting to Maximize Created Marsh
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Targeted Planting of Marsh and SAV

Enhanced Adjacent Marsh Health
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• Jean Lafitte Nat’l Park
• Used marsh buggy
• Assessed backfilling after 3 years
• Marsh restored:

• 65% of spoil footprint
• 20% ‐ 25% of canal

Baustian and 
Turner 2006.  
Restoration 
Ecology
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DEMO-06 

Explosive Ditching 

(Did not meet CWPPRA Demo qualifications) 
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CWPPRA PPL26 – DEMO
Explosive Ditching

Explosive Ditching

• Highly Engineered Technique
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Yazoo NWR
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Yazoo NWR ‐ Example

• A preliminary site visit revealed that very boggy conditions existed even during the dry summer 
months. This made the use of mechanical equipment difficult and costly. In addition, the large 
stands of cypress trees needed to be protected from damage.

• Swan Lake was a Mississippi River channel thousands of years ago and the entire area is interlaced 
with a series of natural drainage patterns. The refuge management, together with Vicksburg District 
and WES personnel, determined that explosive excavation could effectively connect the natural 
drainage and the two weirs, and could do so with less disturbance to the environment than 
mechanical equipment might inflict.

• The targeted ditch dimensions were 40 inches deep and 10 to 14 feet wide.
• The blasts sent mud and debris over 100 feet into the air and created ditches approximately 15 feet 

wide and 40 inches deep
• Tim Wilkens, Yazoo Refuge manager, stated, "It (the blasting) is more sensitive to the environment, 

and it looks very natural."
• Additional benefits of minimized environmental impact, time, and cost were realized.

• http://el.erdc.usace.army.mil/elpubs/pdf/v4n4/article2/v4n4a2.html

• Mr. Henry S. McDevitt, Jr.
Deputy to the Commander
U.S. Army Engineer Research and Development Center

EXAMPLES ‐ POSSIBLE USES
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BA‐34‐2

• Construction Estimate 
– Approx. $1.7M

• Excavation (9,500 cy)

• Clear & Grub

• Tree Removal

• Tree Disposal

• Tree Planting

• O&M Estimate
– Approx. $1.1M

• Gap Maintenance

• Plantings

• Tallow Control

PO‐142

• Construction Estimate 
– Approx. $800 ‐ $900K

• Excavation (9,500 cy)

• Clear & Grub

• Tree Removal

• Tree Disposal

• Tree Planting

• O&M Estimate

– 3 Gaps + 13,000 ft of 
channels

Explosive Ditching

• Lower Costs

• No excavated material placement
– No plantings

– No Tallow control

Other Potential Uses –

Containment Dike breaching

Tidal Channel Development
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DEMO ‐ Proposal
• Minimum 5‐6 locations
• Coordinate with existing 

projects or develop new 
projects
– BA‐34‐2
– LCA Amite River
– Maurepas Swamp Diversion 

Outfall Mgmt.

• As‐builts vs Design and 
monitor channel 
development with 
surrounding Veg changes 
impacts.

• Compare costs and 
environmental impacts 
with existing projects (no 
need for references?)



 

 

DEMO-07 

Marine Gardens LLC Geopolymer Composites 

(Did not meet CWPPRA Demo qualifications) 
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Marine Gardens LLC                Michael Boatright

● Marine Gardens - 2003  R&D  reef habitat/ reef systems/ oil impact /farming of corals, fish 
and sea life

Demonstration Project 

● Marine - GeoPolymer Stone, Casting and Composites

● Introduction to low cost “customized macromolecular stone structures” for coastal erosion  

What are Geopolymers?   Are they proven?

● Geopolymerisation is a “proven science of well-defined macromolecular structures” 
Dr. Davidovits GeoPolymer Institute -founder

● GPC does not use clinker lime or Portland cement reducing greenhouse emissions 90%

● Made of silica, kaolin and other earthen materials that through a reaction form covalent 
bonds speeding up natural processes.

● History – Steles Of Memnon in Egypt –
documents the methodology of constructing 
the colossi of Memnon

● Modern Times 80 ‘s – Lone Star Industries, 
“Pyrament” -Texas – construction projects 
throughout the state, L A airport, 
Brisbane Airport in Australia, many projects throughout India and Asia
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Abundant Qualities and Flexibility

● Works with traditional concrete methods but it is easier to work and finish.

● Sets in 2 hours, can be driven on in 6 hours

● Can be prefabricated or done on most sites with local materials 

● Can be poured, pumped, shotcrete, as a mortar, or molded with ancient methods.

● Performs excellent in highly corrosive and most acidic environments.

● Protects reinforcement by forming a protective bond, impermeable to chloride, sulfates and 
corrosives, forces water out after cured

● Works well with bio materials, wood and fibrous matting, metal mesh   

● Adsorbent, binds heavy metals and hydrocarbons in the water column.

● Customizable macromolecular design ie (accreting structure attracts aragonite and calcite from the 
water column. Mole factor and weights are customizable.

Sensible Solutions 
Best uses for a wide range of coastal erosion projects.

Armor- any hard structures in seawater requiring durability in a corrosive environment 

Breakwater structures

Bio enriched structures 
mineralized biological structures

Foundation stabilization

Heavy metal sequestration
Bioremediation

Sediment trapping structures

Large Pre fab Marine Blocks and large post and beam structures
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Comparison
Material Corrosion Res

Comp 
strength Mod of Rupture Stability/settle pH buffer environmental Cost

P. Concrete Poor Good Good ?

buffers 
after 30 
days

large producer of 
greenhouse gas, good 
reef base, non 
accreting material      

Base cost 
portand cement 
120-160 per 
ton, 

GPC Excellent

Meets or 
exceeds 
P.Concrete Meets P. Concrete ?

buffers 
after 30 
days

known as green 
cement, nonclinkered 
90% less greenhouse 
gas compared to 
portland, accreting 
material with negative 
charge , abundant reef 
colonizer 

Base cost of 
GPC cement 
35-45 per ton 

Limestone N/A N/A N/A ?

remains 
high for 
long 
periods

Is not a rapid reef 
colonizer, ph stays 
high for long periods. 
High transportation 
costs associated with 
large amounts of 
material 

55 - 65 per ton , 
plus more to 
build a similar 
structure.
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